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PREFACE

The spectacular television coverage of lunar surface explorations during the
Apollo 15, 16, and 17 missions demonstrated the exceptional performance of the
RCA Ground-Commanded Television Assembly (GCTA)., The GCTA more than
satisfied all anticipated requirements for lunar surface television and was fully
compliant with NASA specifications.

An initial Interim Report on the GCTA program was issued in February 1972,
The document summarized the work performed under Contract NAS 9-11260
from contract award on July 31, 1970 through February 15, 1972,

A second Interim Report was issued on July 31, 1972 to summarize the work
performed by RCA to improve the performance and reliability of the GCTA for
use during the Apollo 17 mission. The report covered the period from February
16 through July 31, 1972,

The present document finalizes the work performed by RCA under Contract

NAS 9-11260 for the NASA Manned Spacecraft Center in Houston, Texas. The
report covers ine period 1ioin suty o1 through December 29, 1972,
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SECTION I
INTRODUCTION




Frontispiece.

RCA Ground-Commanded Television Assembly



SECTION 1

INTRODUCTION

The RCA Ground-Commanded Television Assembly (GCTA) consists of a Color
Television Camera (CTV), a Television Control Unit (TCU) and associated
cabling, bracketry, and hardware. The GCTA design is based on the RCA Lunar
Surface Color Camera produced for NASA under Contract NAS 9-10781., Both
systems use a Silicon Intensifier Target (SIT) sensor and field-sequential color
wheel to generate color television images.

The present RCA GCTA system illustrated in the Frontispiece was designed to
provide maximum flexibility, potential growth, and ability to withstand the en-
vironmental extremes encountered on the lunar surface. Use of the SIT sensor
provided high sensitivity, wide intra-scene dynamic range, freedom from micro-
phonics, and rugged construction, Performance of the SIT sensor is summarized
in Table 1. An overall summary of GCTA performance is provided in Table 2.

Functional block diagrams of the GCTA Color Television Camera (CTV) and the
Television Control Unit (TCU) are provided in Figures 1 and 2,

The Color Television Camera (CTV) uses basic monochrome techniques to pro-
duce high-quality, field-sequential color television at standard (NTSC) line

and frame rates. The camera uses a single silicon intensifier target (SIT) tube
and a synchronous rotating filter wheel to generate color video data. A zoom
lens is incorporated with provisions for manual or remote control of zoom and
iris settings. Automatic light control (ALC) operating on average or peak scene
luminance also is incorporated. ALC may be selected manually or by remote
control

The Television Control Unit (TCU) permits ground-commanded operation of the
CTV. A 70-kHz modulated subcarrier signal is sent to the TCU from the LCRU,
and the TCU decodes this signal and executes valid real-time commands. The
TCU cradle, mechanically driven in azimuth and elevation, holds the CTV for
remote pointing in response to ground commands. The TCU electronics pro-
vide control signals to operate the zoom, iris, and ALC functions of the camera,
and provides CTV power ON/OFF control in response to ground command or
manual switch operation. Commands to the LCRU for ON/OFF control of the
FM transmitter and ON/OFF control of the 1.25-MHz voice subcarrier also are
generated in the TCU. After adding a vertical-interval test signal on line 17 of
each field, the TCU routes the CTV composite video output signal to the LCRU.

A short staff at the base of the TCU electronics box mounts the GCTA to a fitting

on the LRV chassis frame. The mounting staff has a swing-away capability to allow
removal of the LCRU from the LRV chassis frame without removing the GCTA,

_1_



TABLE 1. SIT PERFORMANCE CHARACTERISTICS

Parameter

Value

Spectral Response
Resolution

Signal Current
Dark Current

Sensitivity & Dynamic
Range Typical

Garma
Scenc Dynamic Range

Shading

Operating Temperature -

Life

3500-7060 Angs troms
Minimum 40% @ 200 TVL
Typical 400 nA
Maximgm'IS nA @ 30°C

1l to 10,000 foot-
lambert Scene

1.0

Maximum 20%
(-10°C to +50°C)

Minimum 500 Hours




TABLE 2. PERFORMANCE SUMMARY OF RCA GCTA

Parameter Characteristic
Sensor Silicon Intensifier Target (SIT)
Tube
Sensitivity Better than 32-dB signal-to-
noise ratio at 3 foot-lamberts
Resolution 80 percent response at 200 TVL

ALC Dynamic Range
Non-linearity
Shading
Gra&-Scale

Video Output Level

ALC

Optics
Zoom ratio
Iris control

Pan angle
Tilt angle
Power

Physical Characteristics
Weight
Volume

1000 to 1 (minimum)
3 percent (maximum)

20 percent (maximum)

Ten ‘VZ steps

1 volt p-p into 75-ohm load
Full EIA sync

PEAK or AVERAGE detection modes
Remote control with manual
override

6:1

£/2,2 to £/22

+214(R) , -'34(L)

+2§ degrees from horizontal

16.65 watts (operate), 7.95
watts (standby)

18.24 pounds
455 cubic inches
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SECTION II
YOKE/FACEPLATE QUALIFICATION DATA

The GCTA Interim Report issued July 31, 1972 describes the details of design
modifications to the Apollo yoke and the addition of a bonded protective faceplate
with an integral spectral filter. The yoke modifications were intended to eliminate
problems encountered during test of the cameras where open circuits had developed
at the connection points on two yoke assemblies. The protective faceplate is in-
tended to eliminate the possibility of discharge phenomena from or through the

SIT fiber optics faceplate. By incorporating a spectral filter within the protective
faceplate, undesired SIT response to near IR radiation from the color flag detector
emitter or from the imaged scene also is eliminated. The protective faceplate
filter assembly is detailed in RCA drawing 2269728-501.

To verify the design suitability and integrity of the modifications, qualification
tests were conducted on individual yoke assemblies and on a total tube assembly
containing a yoke of the new design and a bonded faceplate. The tube assembly
qualification procedure was performed in accordance with Appendix A of this re-
port (Qualification Test Procedure), and consisted of the following operations:

i. Sinusoidal Vibration
2. Random Vibration

3. Acceleration

4. Shock

5. Temperature Cycling

The qualification procedure for the yoke assembly is provided as Appendix A in
the referenced report. The tests consisted of the following items:

Hot step stress tesiing {io+108° C)

Cold step stress testing (to -70° C)

. Cyclic temperature fatigue tests (-10° C to +65° C)

. Power ON/OFF cycling fatigue test (-10° C to +65° C)

> W N =

It was initially planned to start a new yoke at each step above, to isolate the
mode in the event of a failure. Printed circuit material constraints limited the
availability of new yokes so that a single yoke of new configuration was exposed
to all of the qualification tests. Both the yoke and tube assembly have success-
fully completed their respective qualification tests, thus providing confidence in
the integrity of the modifications.



The test data obtained on the total tube assembly prior to, during, and after ex-
posure to the required environmental tests is shown on the following Data Sheets
(1 through 8) . Spurious signal photographs show that no changes occurred in

spots or blemishes. Integrity of the faceplate bond was assured by examining these
photographs for interference patterns, and by visual examination of the tube

assembly. No evidence of separation was found. The parameter data sheets showed

no significant changes at each of the test steps. Dark current variations within
+15 percent are considered normal based on measurement accuracy and small
temperature variations at the time of measurement. All dark current values are
below the specification maximum (15 nA) . The small changes in recorded align-
ment current reflect operator setup for performance data and do not suggest a
change in tube characteristics.

During initial assembly of the test tube/yoke assembly (S/N 710-Q3), high volt-
age arcing was encountered at the first application of power. The photocathode
bleeder resistor was found to be improperly positioned in the assembly, per-
mitting arcing to the ground connection. The resistors were replaced and no
further problems were encountered.

Two yoke assemblies were subjected to testing in accordance with the procedure
in Appendix A. Serial Number 3-72-1 was of the original design configuration,
while S/N 7-31-3 was of the modified design as illustrated in the referenced
interim report. On the attached recorder traces, the unit windings are des-
ignated as follows:

Test New %i
HOT STRESS V2/H2 Vi/Hi1
COLD STRESS Vi/Hi V2/H2
ON/OFF CYCLING V2/H2 Vi/Hi1
FATIGUE CYCLING V2/H2 Vi/H1

Data Sheets 9 and 10 present a summary of the data obtained for all of the tests.
Several erratic readings are noted on the recorder traces. These were identified
as being caused by a noisy potentiometer in the bridge circuit used to establish
the current through the windings. The recorder traces are annotated as follows:

Data Sheet No. Test

11 Hot Stress (NEW)

12 Hot Stress (OLD)
13,14 Cold Stress (NEW)
15,16 Cold Stress (OLD)
17,18 ON/OFFT Cycling (OLD)
19,20 ON/OFF Cycling (NEW)
21-26 FATIGUE Cycling (OLD)
27-31 FATIGUE Cycling (NEW)

...7_
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PART T g .
. . ... BlSCLIOrT
DATA SHEET - e 7
Pre-EZnvironmental Test =" .- N P
+ .- Unity SIT C21129B
o040 Seriel WNe: 710-C3
Dates 9/29/72
-« Test-Personnel: CAL

. rs
o -

- Inspectors BJB

i*.".?TJ'i - ”..:{'.'»'- - - s .
- - R 4 L. ; R e
Tlectrical and Performance N R R L SR

. -"A- Lind.t‘s ) - 'Al.“-;'_' ' .-‘.' ,‘l. ;; ‘ .
Teat “are, Nome . “Min Max . . - Regult Units

N
*
)

Lag (- 10

ro
r

Amplitude Response o ) ", o . A
Center T T /: R 1
Corner ' .25 - . . L3 | x4

- 2.3 Cutnff . <120 65 . 80 .. Ve
2.4 Senzitivity : 100 - 123 ud/1m
2.5 Target Sain 2000 - ' 1860* -

2.6 Imaye Section Gain R * )
Chanre 100 - A 8L.1% -

2.7 Dark Current - _ 15 ) 7.5 nAdc

2.8 Alienment Field ,
Horlzontal - 20 . +15 : mAdec
Vertical - 20 -18 . mAdc

2.9 Shading - 20 18 . %

2.10 Spots or Blemishes (See Para 2.10) ﬂ 0K (see photbs)

Machanical Tests

Linits ' o
Test Para, Name Min Max Result ~ Units

3.0 Dimensions : _
PC Lead 0.90 - 1.2 inch
Faceplato to flange L.,595 ~ 4,915 L.909 inches

3.1 Weizns . 2l 25,2 curccs

DATA SHEET /
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l SPURIOUS S/GMNAL , PRE ENVIRONMENTAL TESTS

Serial No, Z/0 - Q3

i

V R ey

Epe -2 KV
T+ 300 nA

a

s rn—

Sweep /cm

Sens /cm

SIZE CODE IDENT NO.

A | 49671

DATH S/‘/é&T 2

Attached by
’ Date

SHEET

AED tote 12/67
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TV IDGAT, THRST DATA
TR T

DATA SHEET

-Vibrated

Sloctrical and Performangn

Test ©

Home .~ Min iax

-

Unit: SIT 0211293

T Serisl ¥os  710- - -
N 10/1/72 Q? .

Date:

. Test Personnoly _CAL
. Inspectors BJB

-

Reoult Unit:

S
-3

N
.
[s.)

2.9

2.10

Mechanical Tests

Test Para.

Lag .- 10 )

Amptitude Resphonse A
Center o ho . o«
Corner : 25 -

Cutnf 120 -65

Senzitivity . 100 -
Target Sain 1000 -

Tmage: Section Gain

Chanre 100 -
Pimets e b ac
47334 AEAY & Nelire — )

Aliznment Field
Horizontal - - 20
Vertical ; - 20

Shading - 20

Spots or Blemizhes (Sco Para 2.10)

Linits
_T.':me Min Max

.8 %

78 %
32 : y
-80 - Vde-

i ) O w\/In

\
q
(]

-

L 4

+16 " mAde
-18_ . mi‘x(lc

18 - %

No change (see photos)

Regult Units

Dimensions .
PC LC ad o° 90 -
Faceplatc to flanre L.775  L,§15

s ~ht - 2L
RESKod ok 2h

_ *Data taken at. initizl tube test

. ‘ -10-

1,2 inch
4.909 inchan
25.2 Aneen

DATA SHEET 3
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Serial No. Z/0) -3

P
| sweep /cm
Sens /em
P ‘
E pc g kY
T t Z00 nh

DATA SHEET Y

SIZE | CODE IDENT NO.
Attached by oS ; A 49671
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DOV EDEAT, TRST DATA
AT T

NATA SHERT

Shocked & Accelerated

16: SIT 0211298

Unit
SerisY No: 710-Q3 - -
Date: 10/2/72
’ . Test Personnol: CAL
Inspectors BJB
Blectrical and Performanee
Limits :

Teal Tare, Mo ) Min Max Hegult Unit:
2 . 1 Lni’. "' . 10 .l 6 %
2.2 Auplitude ReSponee.

Center S 116 B 78 4,
Corner 25 - 30 %
2.2 Cutonff ~12 ~-68 -80 Vde
2.4 Sensjtivity “ 100 - 123 ud /1
2.% Target Gain 1000 - 1860% -
2.6 Imapge Seclion Gain #
Change 100 - 8.1 -
2.7 Dark Curreat - 1s v6;1 nAde
2.8 Aliznment Field
Horizontal - 20 +12 mAde
Vertical ) - 20 =16 mhde
2.9 Shading - 20 18 %
2.10 Spots or Rlemishes (Sce Para 2,10)
Mechanical Testa :
Linito

Test Para. Name Min Max Reguld Units
3.0 Dimensions '

: PC Lead 0,90 - 1.2 inch
Faceplate to flanpe L7225  L,915 L.909 inchny
3 -:'. "’34"_}" - ?’_: 25 o2 mMirnnea

#Data taken at initial tube test
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SPURIO US S/GNAL , POST sHock & AccELERAT/ON

Serial No. 7/0 CQZ

Sweep /cm
Sens /cm

P
Epc B KV
T 300 A

N _sm EN EE sm ome s em ww ol S NN EN OEE EN N NN WS

SIZE CODE IDENT NO.
EET
Attached by _Bond A | 49671 |PATA S#ecT 6
Date ////3/7b SHEET
A -13-

AED 1216 12/67




WLIVIDGAT, TRST DATA
[ S
« . . R .
DATA [UEET
Temperature Cycled

- Unit: SIT C21129B
" Seris) No: 710-Q3
.. Date:y 10/L/72
° . Test Personnol: CAL
© - Inspectlor: BJB

» .pA
Bloct rical and Perfoermance B EPUE

Limits :
Teal o, fome .~ Min liax . Regult Unit:

3

2.1 Lag - w0 .8
2.2 Ampliludn ?uspnnsﬁ'L _ ' -
Center S 1o R 18 4
Cornmv 25 _— © 35 y 4
2 ' Cutaff - «120 -65 =80. ' Vde

2. Sensitivity . 100 - 122 wA/in

2.% Target Jain 1000 - 1860*% -
2.6 Imape Seclion Gain

Chanre - 100 - 84.1* -

2.7 Park Curreal - 15 - .' 5.8 nide
2.8 Alisnment Field - . |

Horizantal - 20 +11 mide

. Vertical - 20 <20 midc

2.9 Shading - 20 1 - . %

2.10 Spois or Blemishes (Sce Para 2.10) No change (see bhopos)

Mechanica) Tests -
Linits

Test Para. Mame Min  Max Result ) Units
3.0 Dimensions - '
. PC Lead 0.50 - 1.2 inch
Faceplate Yo flange Lh.725 L, %15 L.909 inchnag
29 TTag ~h+ ) . 21, 25.2 Annesa
22 T3 ~h* 2k i ‘ _

*Data taken-at initial tube best
-14- .
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S PORIOUS S/GNAL , POST THERMAL CYcLING
Serial No. Z/0 - Q3
T
N! AP e o
’ P
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The test program has successfully demonstrated the ability of the redesigned yoke,
and the protective faceplate design, to meet the Apollo requirements. Since a
yoke of old design also passed all of the tests, there is a strong indication that
handling and assembly techniques contributed to the original problem. The new
design provides greater strength in the area of the flying leads and will be
specified on any future procurement.
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SECTION III
ELEVATION DRIVE IMPROVEMENT PROGRAM

The TCU elevation drive rotates the CTV carriage -45° to +85° from the horizontal
at a rate of approximately 3° per second. The driver is a 90° per step 60-hertz
permanent magnet stepper motor coupled to a 48:1 integral gearhead. A 36:1
spiroid skew axis gear set coupled to the gearhead output by a bellows coupling
drives the CTV carriage directly. A clutch is incorporated between the output of
the gear set and the carriage to permit manual override of the elevation function.

TABLE 3. ELEVATION DRIVE DESIGN PARAMETERS

.. Gear | Dev. Torque| Speed Max. Load Margin
Component Efficiency . . Torque }
Ratio (oz. in.) (rpm) ) (oz. in)
(oz. in.)

Motor 0.5 900 0.09 5:1
Gearhead 80% 48:1 19 18.7 3.5 5.4:1
Spiroid Pinion }
Spiroid Ring Gear 50% 36:1 340 0.52} 120 2.8:1
Load at 85° }
Position 340 | 120 2.8:1

The following data were collected during tests performed on TCU F-3 (Serial
Number 006) and TCU F-5 (Serial Number 008) to determine the cause of jitter
observed in the TCU elevation drive. During the course of the investigation into
the problem with Serial Nos. 002, and 003 which showed that the design numbers
were conservative in motor output torque (minimum - 0.7 oz. in.) and gearhead
efficiency (83 percent) . Some variations between units were observed in spiroid
and carriage efficiency, particularly on Flight III. Serial No. 006 measured
higher torque than the other TCU's.

Serial Nos. 002 and 003 were found to be close to the predicted curve, Figure 3,
for the torque at the spiroid pinion. Graphs, Figures 4 and 5 show peak torque
contours for the various assemblies as measured with a strain gage load cell
applied to the spiroid pinion in place on a motor gearhead. Figure 6 shows the
Serial No. 006 curve after rework and Figure 7, Serial No., 006 post rework

with damping springs installed. It is significant and not yet clear why Serial

No. 006 initially showed higher torque than the other units in spite of the modifi-
cations in finishes, alignments and adjustment. The higher torque level on Serial
No. 006 apparently had little effect on the system with a good motor installed.
Serial No. 003's motor and drive electronics operated Serial No. 006 spiroid and
carriage mechanisms with three times the normal 1/6 g test weight in place. From
the onset of the problem on Serial No. 006 during acceptance testing, many modifi-
cations and cures were tried. Table 4 shows the test program that was initiated.
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Initially the jitter was quite random in occurrence, always occurring in vacuum,
and it would heal after a period of up to 50 minutes from repressurizing the
chamber. As the various modifications to reduce friction, improve efficiency,
and correct alignments were made, the problem worsened to the point where one
cycle of the mechanism in vacuum would induce the jitter. The jitter was occurring
at progressively lower elevation angle to the point where it occurred in the up and
down direction (load assisting) at approximately 20°. This indicated that we were
encountering a threshold position where load (overhung angle) was very sensitive.
If stick slip or gear efficiency were the problem, some improvement would have
been seen with the many improvements in fit and surface condition. In no instance
did the gear surfaces exhibit galling or particle transfer expected if asperity
welding had reduced the gearhead efficiency to the measured level. The lubricant
film was intact on gear and pinion surfaces following the many disassemblies.

The possibility of a resonance in the motor gearhead or in the upper drive train
was investigated. A soft coupling was added between the motor/gearhead and the
spiroid pinion. No change was seen in the jitter condition during a vacuum test.

Two further tests were conducted to investigate the resonance theory. In one,
the TCU assembly was vibrated at 0.5 g level from 5 to 60 hertz while operating
in an attempt to induce jitter. This was followed by a test where the input fre-
quency to step the motor was varied from 10 to 100 hertz; in neither case was the
jitter induced or, in the latter test eliminated. Some improvement was noted at
the lower motor stepping frequency which at the time was not significant. How-
ever, it is predictable when considering the motor overshoot theory.

Following the test series called for in Table 4, no conclusive cause could be found
for the jitter phenomenon. Indications were that it was load sensitive (position of
carriage), and was aggravated during vacuum exposure. The effect of vacuum is
partly due to the overall loss of efficiency in vacuum (threshold torque condition)
and more probably due to the loss of viscous damping at the small air gap between
the rotor and stator.

In discussing the problem with Kearfott engineers, several questions arose on the
behavior of the motor when stalled. Further testing revealed the motors could be
degraded by stalling and/ or backdriving.

Measurement on the Serial No. 006 motor gearhead revealed that the stall torque
was 24 ounce inches. However, the measuring torque-watch would backdrive the
motor rotor in excess of 10 revolutions before it regained the original stall torque
level. An oscillating mode was set up. Further investigation at the Kearfott plant
and RCA found the cause to be low (almost zero) detent torque in the unpowered
state.

-45-



SUOT3 TPUOD

9ATIp xadoxdwT JO UOT3EBOTIPUT ON TERTAD0TA 0T
po3oeIIo0 peayxesh ATquasse 8ATIP - uoT3vA

900# pue obeTIied UT JUSWUDTICSTRW -o7@ utr s3zed Tie -- ATTPUOCTSURUTP Mooyl STSATRUV [vUw, SULNG "6
unmnoeA UT- 193739 A TTTqTIRdwoD

so13xodoad TeTIS}RW - POTIJTISA OZTS umnoea 93ebiy vl - suotsuswlp AJTIASA (b, ) DUutaes -y oo G
1:8°C QUSSR B CDTEO A 9ATIP

pPo1JTi94A ©SEO 3SIOM UThIPw PIINSRIY TTTM enbacy, ClgeTTeae peoT Xeuw putd urbaey onbaoy g

anbioy poryToads ueyl tejvoxb

pomoys ~ 330Fxe9y 8 dAy e ATV ul peoyxeeh 200w pur Jojow 3597 onbIrofg, JOQOE T 9
Juawehehuc
3so], onbiol - 330Jaedy e ATqUossy Jonouw ainsut o o 1rnowu Apquosse K3 TIAOA Voooaaven tg &
<H
'
pojoTpoad 39s aevob
se 506 AousIoTiJe - 3oLIUOD Poobh’ Jo juowsInsest ADUDTOTIIO - ysouw AJTIoa O3 wonsy
pomoys anfq - paririoa dn 1398 Y1003 aeoh onyyg - s1usuodwod JO JUDWSINSPO}] E,ouuﬂw - proIxtdy  p
AO0J2AvQDH : :
1993s .OA:__Jn pue 00O yarm AyTi1q
MBU pue pasn JO Surdg -T3eduod 1dries mou pue NDI ©00{ TeIIoS
WL ul bcmgo ON poledTAgNT se AjTauens. V0T aqmowm Jo ST mxﬁm:m lTeangoods - sTsAteuy uo13es1AqYl "¢
w0, XOJ paansesut WOu pue urea) OATIAP
20u a9y g1 AKAouenbsay jueutwopsirg Aouonbdij danseopl -~ ol TITIED U0 293RIDTODOV ur eouruossy TrUOTSIOL 2
' *39s aeob o3 juour:
-3e0I3 ssew BUTMOTTOI JuawdAOIdWT ON *poods Tewrou e oberIies Lwu
spudaInseow anbIo] WoIJ UOTSNTOUOD O] rrvop 6 ¢/1 yatm suoraeTaea onbioj sansed) diTs ¥1s -1
: .
SINTWWOD ! NOTLOV NOIIVDILSHANL VeV WATeOId 91618504

NWVYDOUd LSHL TAIMA NOILVAITH ‘¥ ATdV.L




cohuzyd JUTOTITUDIS ON Kouanboxgy
Kousnboxg xomoT 3R Juowdasoxzdnt 3yPITS ZH 00T ©3 Z1 o7 Xouanboxy AxeA i putddens xozou sbueyd 91

-417-

uotutd prtoxtds
pue xojow usomiaq burTdnod
uot3TRUoN I9331cl ur obueyd ou wnnovA Ut wolsis o93exado 3F0s K[TeuoIsiol ppv¥ °GT

toreoTyToads 3au KITICTTUTS puU? <90UJFTIS OINSBOR G-d/2-0 srmoTIod dutwexd ‘{1

*ZH GT e anutw T I0F T[oMP
ZH 09-0T woxJ SurAxea Io13TL ou peoy
b 9/T 3noyarta Jue yrim Hutiriodo QDT mdut b z2/T
ueyl sSSOT ZH 09-0T 9TGRY} VoI (((TA U0 INd poonpul UOTIRIQIA [RUILIXT €T

pur

IUNIDAOLGWE ON deopuy .26 uds00T prooxg abueyd g1

jusuoaoLduT ou 13Ta popeoraxd
Butzeaq - Kerdooxy Gz00" A[TRTITUI I03BO0TPUT TRTP/M prOTISPU( UOTUTqd JO UOTIOW TeTXY °TT

(penupuo)) WVYDOUd LSAL TAIYA NOILVAHITA ¥ ATV.L



This condition was related to the jitter problem after the motor and driver from
Serial No. 003 was used to drive the Serial No. 006 elevation assembly. Three
times the normal 1/6 g load was carried without jitter or noticeable change in the
current trace. The Serial No. 006 motor had jittered previously with the normal
1/6 gload. The Serial No, 003 motor was demagnetized by manually moving the
rotor with the stator energized. On reinstalling the motor in the Serial No. 006
elevation drive, the jitter occurred at the normal load level.

A theory on the effect of the low detent torque is that in the back driving mode
(load assisting the motor), the rotor overshoots the pole position and greatly
reduces torque developed in the motor. The overshoot is generated by the free
falling overhung weight loading the spiroid pinion after a step increment has been
completed. A small rotation of the spiroid pinion is magnified 48 times. The
motor detent torque acts as a damper to this overshoot by permitting the motor
to step discrete increments, starting at a pole position, thus developing full
rated torque.

The spring damper assembly (RCA Drawing No. 2275697) achieves a similar
effect by reducing the acceleration of the overhung weight, reducing the back- .
drive force and the tendency to overshoot. The spring also provides damping

by the significant hysteresis inherent in a low rate torsion spring wrapped around
a center hub. The spring applies a force of 2.2 inch pounds at a maximum
elevation position of 85 degrees. This force is approximately 1/3 of the nominal
overhung moment. The spring rate is low enough to avoid carriage resonant
problems.

No penalty is foreseen in installing the damper spring. In addition, the spring
reduces the required drive torque by storing energy in the motor assisting
direction which is returned when the motor is lifting the weight when opposing
gravity. All interface and storage requirements are met with the springs in-
stalled on the TCU.

Other methods of damping were considered: - damping of the motor and coulomb
damping at the CTV carriage. These methods introduce parasitic loads which
are very difficult to control under the extreme environmental conditions, and
they also degrade the available torque margin.

The fully-magnetized motor will operate the TCU and meet design requirements
without problem. The demagnetization phenomenon is not fully understood at
this time. To insure that inadvertent reduction in the motor performance does
not affect the use of the TCU, it is recommended that the damping springs de-
scribed be fitted to all flight TCU's.
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For future procurement, the current rotor material (Alinco V) will be changed
to a more stable magnet material having a greatly reduced tendency to demagnetize.
A discrete detent torque requirement also will be specified.

During the elevation drive improvement program, a variety of tests were performed.
The following material is a short chronological history of the tests performed on

the Flight 3 (006) and Flight 5 (008) TCU's (date of the test, the configuration of
the TCU under test, the test conditions, and the results of the tests are included).
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SECTION IV

APOLLO 17 THERMAL DATA

The GCTA CTV used during the Apollo 17 mission included a temperature sen-
sor to measure vidicon sleeve temperatures near the SIT target. The tempera-
ture telemetry information was contained in a pulse, modulated to indicate
temperature level, inserted in line 18 of the CTV composite video output signal.
Figure 8 illustrates the telemetry waveform.

LINE 18

10-40 USEC —— le———— L——-—-——

1 [}
1

|

———-H; {4———— 10 USEC

Figure 8. CTV Temperature Telemetry Waveform

A summary of CTV temperature measurements obtained during the Apollo 17
mission EVA-1, EVA-2, EVA-3 and lunar liftoff is shown in Table 5. The
temperatures obtained were based on the calibration curve shown in Figure 9,
which was obtained during the CTV alignment test. The dotted portion of the
calibration curve is a theoretical projection. The temperature telemetry was
calibrated to a maximum temperature of 122°F.

The initial temperature of the CTV at the start of EVA-1 was measured to be
53,6°F. The predicted temperature at turn on was 50°F, During the course of
EVA-1, the CTV reached a maximum temperature of 86.0°F. The predicted
temperature was 87°F for an ¢ of 0.2 (slight dust). The CTV had operated with-
in the predicted temperature extremes at the conclusion of the first EVA., The
CTV lens was pointed down 45° with the radiator away from the sun after the
EVA,

-70-
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Timeg Flem LM . TEMPERTURE TeELemeray
o Tevdhoewn.. . |EVA ELAPSED Time_ | Purse. Wierw. - Visveen Tempiraroas |
(ha: min) Na: ™ (M 5ee) °F Noves
Bev mnmive oF €VA,
Aol 000 R . | Ne T,
S Liro 29, 5% .6 _ __|TV om- L Sicur
S 6 LN 23.0 S&. 0 .
—__5:2) \i20 29.0 -5 - N —
S:26 \_ 125 282 ___Ss o
si2t L yi3o 2R | ewe )
5:3% V138 . 28.% s .
. S:a} \_l4o 28,3 L85
[SLY% 1 4< 28,1 _54.5
551 \.i5° 28.0 ©0.0 _
____S:S6 vo5€ A | el
kol 2'00 2172 ot
[PI- N 2501 . ATN. ofge
10 2091 2.2 | eld 1Y, on ALSEP SiguT
G:ll LS 1.7 SV
oz 2} 2020 2. S &L 6 -
120 _ang 2.3 3.8
L33y 230 2, | a2
3 2138 26,9 ——_bC | - _—
kM) 2 140 .1 sk S ]
o4l S VLTS S NSO T I S BTG-S B S
2’5) 2:89__ P15 SN SN - U N — e
Gl 1. 8¢ 22 leo
_71_



E\JA-\.

;'m € Foem M

e _TYouchooww __|EVA_ELAPSED Tim e TE?T: ::jw-: :: ‘i:’_ Vibreen Tempiearvae
L\«: i) Ne: TN (L see) °F ‘\!o-res '
1_'7?@: 300 2 6.\ ___Qj_;s |
106 110§ 26,0 €1.,8
1 2510 QAL 25.8 2.8
L‘l.L\.b 218 2S.6 _ 1.7
L BT 320 25.4 2.5
136 22 28 . 7%, 5
1_’]___;3_[ 330 25.0 24.5
1 1:36 3¢ 4.% 7s.3
72y 140 24.% 76.0
l 7 4p 2145 28 o 972
_F/ | 3 ;S0 24, % 08,0
yRENA 3'sS 2% 9§ 743
_ljS'.ol 400 2>, 8.0
_' g by 4oy ? X e N 82 .5
2 *\| .4~: Be) '2”';.0: 83 .5 |
1 B :.\e i I 22,8 84,4
J 2 2] 420 22 84 7 —
_r [T YA 4&:2S L% 8s7
| 4! 30‘ 224 LD -
_l S :3a .37 B X L ® Re, o |7V oFE —
’ Uses $i§3 - 4 | 2,3 TN en- cmavien |
i I § SH 0 23,6 B .
Tq:'?; AN 1303 Ll.0 -72-




E\R- \'

;'-»e Faem LM

. [Teperrung Teremeray .
— Tevchoewn __|EUA ELApsen_Time_ | Purse _Wiaru _ |[Vidicow :[éﬂeetATXaf.
_!\'\&: min) Ney =W (Msee) oF Noves
_[‘1 3 S 20 3.4 51,!(.
L3206 =128 23 820

_[ 93¢ 5:29 : — T\, OFF
_l 325“2- S: <1 2.9 19.%2 TV o~ SEP SieuT
1 1:6¢ 5.55 228 19,4

\olc) C'oo 23;7 g3
L;L;Q_c' Giog 23,7 80,3
f‘ow\ L 22,5 | gl.o TV off

xo:h\A G Y e BlO TV om -~ Lt Sieut
i 19731 Li2eo 23 2 825
_l \ 0. 25 62S AN 83, &
_I\LQL;Q 6'28 2L, B 44 OV off - EVA ccose ovT
e ' o
_l : : .
| I . .
__l_ - —_ . . -
i . .
i R . S S R _ —




l ' Eun- 2

ime Faem LM

Tovdhoowa | EVA_ELA eﬁen--rr-'ne _ TE?T: :*eue\-::::.:? Viorcon Tempiearvre _ —_
he: min) __hel v (Msee) oF Nores
140 » o .04 28 .% 5)3- TV oM - L pA Sienw

_Izw ‘47 ; Cilo 28.S 84,5 |
27: 9% @\ 2.8 6\ - —

basq °:20 .4 | ez ' ,

fié:b} 035 27\ b4
28107 | 0130 26.1 L6.S

.za W G 13S YRS 9.0

_.ze-\(- _ o :38 2¢.0 AR TV _of®

AR ) 207 26,5 . 62,5 TV__oN “ STATiom 2

l‘aq i % | "l;os.’. 26.¢ bR.b

_._zg:un 2\ 2b.\ .5 3

_l;u\:S'b 20g 22.8 ‘ 1.8 !
24:57 250 25.4 ' 2. $ i

oot | nie | aso | ac v

_I3° o7 g aa. 7 8.7 |
3013 s 243 .= i

l:w’\'? 240 | a4, , 19,»

_l:so 2l ‘ 2,45 23.% _ AL e o
30:27 2150 I 83 o )
303 2156 RS 84,4

l;" <37 3 ;.oo 24 L 55,0 — R

2040 3:03 _looow3y . 8e.s ¥y ere
N2 347 208 M g7 U ew - STATiow 3




- ey~ 2.
Tovchaewn | EVA_ELAPSes Time_ | Puvse _wiovu  [Vidicen TEmpitatoae
-l:n«: M) hR.IL N (Mseel oFf Noses
_'s\ YN 3:50 22 4 3(_;0
310 3:s¢ 22, | 81.5
31:37 & ;00 2.9 8% 4
'm ‘uz A oS 2k LA .
T :y7 410 21 Q4
31152 4. \S 20.9 4.2
—'31 ;S'] A 120 0.6 4.0 IN_orm
_I% 2113 A 4 20, % Q3.3 TV on  Sraviena
32:2) S 4% 20, 4 _.3s.8 _
1 32:27 €:.So 201 a0
_llz;'sv S :8< \q,8 97, §
32137 S'ov 14,6 98,2
3242 S 50€ \q.4 9.8 MAuvaw euehing of €7V
_l}z:m £iio 4.3 37,
149 'S;n . TV of®
33:20 <143 20, | Q6.9 vy b Starien S
l 33'2% St AsS 20. 0 A 16, 8 _
Jranr TS0 1.8 a1,
33 O\ ﬁ,’:sg‘ V1.6 98,2 -
33137 lezoe | W4 2,0
_l 33 4T Lot SN \: U SR Y - PO
,1_3};‘17 LS SR (. WY AU AL TS B VA1 4 L
: . 6w \a v =754 | P TV oN = bm 5"&*-4‘1"




Eyh- 2

;lr1‘ Faem LM

. . |Temperturg Teremeray .
Tovehoown __ |EVA_ELApPses _Timeg | Puvse _Woaxw . »\_A'm'nu:r EMPirATURE
N min) MR viN (Msee) °F ‘\’awes
, !
pa:u o 40 \a.2 1 00,
_.34.;?.4/ 6 asg \2,0 _\oco B " -
_ 3427 b:So \R,7 ‘ol
_l;«é_\—:??, . S< \R A vor &
_l?"l't'bé L:59 \S 1 104, TV oFE - €&UA Ciosk ouT
' '
i . |
T | 1
i I -. : .
_I N : - .
1 ' .
_' : : - .
1 . e )
11— : . .
_l . 1 . . } _—
i I N R R -
_.. e U K S - B
. . . -T76- .




ENR - 3

‘_ltne Caom LM

. .- [Tempeature Telemeray
__Igg._-:h.o_ouu.__ L EVA__ELApses Thime | Pu bSE_ cara_ (Vi oo VEMPERATURE
_lﬁs:; min) Ne L TN (U gee) OF Neores
_'50}:.3.7 p.lo 287 S‘!.;o IV _oN = LM _StewT
50;‘4‘3/ 0:1S 211, e\ -
$0:47 9.0 27,4 SR I)
_po % 025 97,0 _6S.0 N
0:59 0:30 26.8 62,5 .
§1:00 0’33 256.4 éa > [Ty oeE .
_ls\;q.o \ L 24 9 g, 0 TV on - StTAToN b
S1 47 X 24 7 18 .77
s S \ 1S 24 0 8.0
_!_S_';S? \:30 233 1 82,4
_l 6% | 13¢ 23.1 | @32,9
52 197 \ A0 YRy 8s.1
sz':\‘» | 145 22, | 825
_'sz:\j | :So 0.1 a2 _
5222V \:8¢ AL 11,0
1 $1.:27 200 20,7 23,9 -
_l £V 1 2:08 29, % 98,6 — o
151;37 | 2 \0 Vot agl
742 208 ] \R.a loi, 2
. R | — 220 \8.9 1037 _
s b NS DR - lcho TV _ofE -
S 3. 0 eyt s b ehh TV en - Sration T
§3.0% TRt T R




'_":-c Feem LM : . |Tenpesvune Telemeray :
—Yovhoown __|EVA _ELAPSED _Time _ | Puvse _wWiaxw Vibveon T €mpitATuR
_l\-\u: in) Na' v (M see) °F Noxes
_EBTDQ R 4o \'7;8 \ng,!j
c3:-%v _ 7;:45’ \1.% \o1l. 13
_rSB;u 2. .80 1, \oq-ov
Psang ;8% I.e 1394 Ty pFE .
S3:40 3:\3 e \of,. S TV _oN™ STATION 8
5$3:47 Mo \k;% 10,2 _
153_1_5} "s:zé \6.S LS
1_5_1151 320 .2 '}\\343
54 :07 2140 1s 2 NEN-)
Y y:ag \S. S TR
,|§4:\7 3:S0 VS, v, €
~r541“ 382 5.0 18,2 TV _ofE
sq.;q.f A 1R ___\S . A} TN __oN_ = STATIom '-'L
_'54;57/ 4. 29 L3 VAL
_liﬁ-_.E_'L 4130 1Ly ez
5$:0% 4:.3% A&, 4 Ve, %
..IS_SLOI acan B V& " R 1
_l_c§;\2r | 4;;_4,5‘ A L4 V21,0
s&\7 AL So . \&, 2 A - P —
l 55127 4res | &\ AT
lj.ﬁ_z:i ¢ 100 .8 L \aSe i
limk el e ooays b amsC M _ofE o
§4r el -78{" \\q:8 TV oM - LM Siedr




Eun-3

Fl:‘i Feemr LM . .- |TEmperruaE Telemeray
— Tevchoowwm __|EVR ELApses. Time | Purse  Wievu . [Vibicen Témpitarvas
_l\-m: min) hel v (Msee) of Notes
_ISBT\Z_ § :s® \& S a4
5623 Si8S 4,4 1220
]Ss 27 6 D0d VA, | 23,7
_'_EQZ:?Z h:roS A, o 24,0
Sk PR 32,8 135,90
t Y2 e '\S v L6 1260 TV of€
b4¢ 62 \S - R TV on, Ny oee (!3\
..l,&s,:_'ia : Loy . . NhAveRsY TV to R.P YPoT
_Shk:SI 6 124 2.2 131,85 TV owm: Rever R.TP Seer
.56;57 Ll 30 [ 30 1385
_lg 0% L3S 2§ 13,7
$1:07 40 w7 i W,
$7 .99 A 2 LA \32 €
P51 AT N R WA YN
$1:27 IRTY: a2 \32,0
15‘7 1 Ttoy VL, A \2 8
15’7:37/ A N AL TV oFF .
1.3 | 1. ek \2.,.3 A% 0 TV _on !
l‘S'I L 0T (R 22,0 TJ _oFfF : I
|
_l : : S _
| I , e |




“:\L\CTD (=X

Fl-s Foem LM

. |Tempervuag Telemeray
Yovchooiwas EVA_ELApses. Thme. | Puvse wWiarw .V,{n\’c.u:f_.é.neeeamc,_
. ‘m'mn Nes TN (Msee) °F Noses
4']4:2.__0 o'loo 22.4 61;_@ TV _on- CRe LikT oFF
n4:25 tog 22,3 X
‘14130 8 23,0 83,5
] PR Yy g 22,7 647
_I‘v 4 :_:4-9 220 21.2. g6, 0
434S '28 ) L9 33,4
I14;So 130 o Y ) 46,0
_l:w :53 133 21,2 A4
__16:5% Ry 21, 9.2
“’M- Ste 126 .0 a3
s $37 2.0 92,3 -
,f“*—:SB 38 20, ! 921
ne:gq 139 20 .9 932
_I'IS:bo * A0 0.7 ' q3. 5 Lm LIETOFE
_lJ..:’-;f_DfL a2 20,3 9£.3 .
7503 a2 20,3 95 .3 TJ eoFF L E
1. S _— '
_l : . — .
l | | . u -
i : I R
| I : e




uonieaqrie) A1jsworel sanjeradwa], ALD € WSL ‘6 2andig

0SI ot1 0¢l 0zl o011 001 06 08 0L

] ° ] ) - ') ° o o o

09

17 T IRENERR 0
5 . 1 R T o .
i AR El .m&iq!ﬁuf AIITS WODITE 7 T
Lol 4 Y | T '
B R ] i I ! _ T ,
. . j w 9
- Lyv=mp] 0
_ _ | ; - M -8
= T T o e e e o B o o . -
: | L TR m - ot
e = - i l!.“ﬂl i - N .
ST ) -1
ik T 5 O A O A I I I I ; ] 1<" b1
o L i i N . P
2 | - 91

[d
v

/

I8

i
NN S R

|

I

/1
i
f
]
i
(]
o~
-81-

L 4. 1 o4 - S —

I
T T
= o~
N~

7
+
N
i
1
i
I
NN EEEN
<o
o~

r
P
J
00
o~

[ =4
o

o~
o~

-
o~

|
=
|

et -

!
|

‘
T
%_ﬂ_ﬁ
0 IO SR ISR
0 @
o ™

|
|

Lot
[
-




After being off for 17 hours and 12 minutes, the GCTA was turned ON for EVA-2,
At turn on, the CTV temperature was measured to be 57.2° F, approximately 26°
hotter than predicted (for an ¢ of 0.2). A maximum temperature of 90°F (« = 0. 2)
had been predicted for the end of EVA-2, However, the CTV reached a maximum
temperature of 104.5°F, approximately 14° hotter than predicted. At the conclu-
sion of EVA-~2, the lens was pointed down 45° with the radiator away from the

sun for maximum cooling.

After a cool down period of 16 hours and 1 minute, the GCTA was again turned
ON for EVA-3. It had been predicted that the CTV would cool down to 52°F

(o = 0,2) at the beginning of EVA-3. This prediction was exceeded by 7°F with
a CTV temperature of 59°F at turn on. During EVA-3 the CTV reached a maxi-
mum temperature of 134.5°F. The predicted maximum was 122°F (o = 0.2).
Although the CTV operated above predicted temperature levels no apparent deg-
radation occurred in picture quality. At the conclusion of EVA-3, the lunar
rover was moved to its final lunar position, and the CTV was stowed with its
radiator horizontal,

The CTV was turned on 43 minutes prior to LM liftoff. At this time, the CTV
temperature was 81.6°F. At liftoff, the CTV reached a temperature of 95.3°F.
The predicted maximum temperature at liftoff was 106°F (¢ = 0.2).

A plot of CTV temperature vs EVA time for EVA-1, EVA-2, and EVA-3 is shown
in Figures 10, 11 and 12 respectively. Figure 13 is a plot of the CTV tempera-
ture prior to liftoff. The CTV temperatures during EVA-1, EVA-2, EVA-3 and
liftoff have been plotted on a single graph and are shown in Figure 14. Included
for reference are the temperature prediction curves shown in Figures 15 and 16
for the CTV SIT tube and the TCU component boards. The curves were obtained
from LCRU/GCTA thermal control data by E. T. Chementi dated 11/15/72.

During the lunar mission, the GCTA operating time was thirteen hours and

twenty-two minutes (13:22). A summary of GCTA operating times is provided
in Tables 6 and 7.
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SECTION V
EQUIPMENT STATUS

The following GCTA indentured serial number list indicates the latest numbers
assigned to GCTA equipment and piece parts that are serialized. The revision
status of each unit or part manufactured also is shown. The list has been up-
dated to reflect all product improvement effort.
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CONF1CUSATION DIFFERENCES ON GCTA

NOTES: - Incorp.
. Rev.
Part Wo. Dwg
1. QI(S/HCO?) Difforencen 2265026-502 D
a. Digital Decoder Bd.,
Not Changed 2265613-501 D
b. CTV, Partially Chenged 2265840-502 H
c. Filter Wheel Drive Ass'y. 2264779-501 -
d. Mod. Color Flag Det. | 2264293-501 _ A
e. Thermal Control Blanket
(Velcro) Not Chenged 22714245-505 -
f. Shaft, Not Changed 1974845-1 D
g. H.V, Pur, Supply, Not
Changed 2260510-1 D
h. Changed Strap landle 2269344-502 A X
2. Q2(S/K003) Differences 2265826-302 D
a, CTV, Partizlly Changed 2265840-502 XK
b. Fiiter Wheel Dr. Ass'y.  2264779-5301 -
c. Mod. Color -Flag Det. 2264293-501 © A
d. Thermal Control] Blanket .-
~(Velcro) Not Changed 2271424-505 -
e. Shaft, Not Changed 1976865-1 D
- £, H.V, Pwr., Sapply, Not i
Changed ; -~ D
g. Changed Strap Handle A
3. FI(S/N004) Differences - A

a, Cable Ass'y.

1972482
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5
;l' ' _ CONTIGURATION DH:“FERENCES ON GCTA (Ccntinued)
' | - Inccrp.
l , _ Rev.
l Part Ho. _13&:_7_& _P_I:
b. TCU ‘ 2265325-50T1" J G
. c. Comb. Bd. - lotor Damping 2262457-501 - B B
l d. Azimuth Drive Ass'y. . 2264290-501 c c
e. Motor Gearhead Ass'y 2260194-102 A +
I - £. Elect. Encl. Asz'y. 2265823-501 H E
i ¢ Mod. - DC/DC Conv. 2265606-501. H K
h. - Motor Drive Bd. 2271061-503 c B
l i. Motor & Gearhezad Ass'y. 2260594-1 - .- B +
l . 4. Elevation Drive Ass'y. 2265834-501 c cC
' TTTT e k. Motor & Gearhead Ass'y. 2260594-1 - +
L 1. cv ' 2265840-501 = E D
B m. Filter Wheel Dr. Ass'y. 2264779-501 - =
l n. Mod. Color Flag. Det. 2264293-501 A cC
0. Vidicon 2260102-1L ° €+
l p. Video Ass'y. 2265817-501 H H
l ; q. ALC Comp. Bd. 2271057 -501 TR B
r. Shaft, Not Changed 19748451 - - D +
l‘ ; s. H.V. Pur. Supply,.Not E
l' Changed 2260510-1 . D
ll
b L -97- ,”_,!, ) ) [',_
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CONFIGUEATION LIFFERENCELS ON GCTA (Continued)
Incory.
Rev.
Part No.  Dwg L
4, TF2(S/N003) Differsznces 2265826-502 D 2
a. Shaft, Yot Chz~ged 1074845-1 D -
b. H.V, Power Sur:rly, 2260510-1 D -
Not Changed --
5. F3(S/N006) Differ=nces - 2265826~522 D D
a. A1l changes arz= Cut-In
b. H.V, Power Surnly, 2260510-1 E -
Changed
c. Color Camera Ass'y, _ 22G5840-502 N L
Changed
~ —_—-
Spacer, Incorrorated 2268311-1 [ -
e. Revised Thermzl Blankets 2271424-308, | B A
' - 1509
f. Revised Vidiccn Yoke Ass'y 2264795-302 E 3
g. Vidicon _ 2260102~-2 "~k -
h. Revised Lens :ctuator Ass'y .2262410~ 302 D c
i. Changed Braclie:-Adapter 1974442~2 D -
j. Changed Brack=zt 2262910-2 c -
k. Revised to New Retairer Lens 2275192~1 A +
1. Changed Switc: Bracket 1974484-2 o +
m. Added Yew Spacer Gear Housidg 2269681-~-2 - B~ -
n. Changed Strap Handle “2269344~502w i A A
0. - Added Hit-Assy Spring Damper 2275697~301 ( - -
Fd (S/NOGT) Diff-rences 2265826~-502 .- D D
a. H.,V, Power Suoply, Not 2260510-1 D +
Change : —_— '
Color Camera ‘ssy, Changed 2265840-502 L J
Spaccr, Not Incorporated . 2268311-1 + -
d. Revisecd Therral Blunkets 2271424-508 . B . A
-~ 509
e. Chanzzd Strar Handlo 2269344-502 3 A
f. Added Y3t AssLyv Sprioy Dampoer 20753607~ 391 - -
S e Conle tileng 5, {
z,f.“ Z i : ;,’z ' 1972582
. Vs, r—D fa m 4T Te s ok A ——— ——— . —98_ . '- _ o ] ‘ S‘;Tj-—_ j T
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: : CONFIGURATION DIFFERENCES ON GCTA (Continued)
- Incorp.
- Rev,
Part No. Dwg PL
. 7. F5(S/N008) Differences 2265826-502 D D
’ a. All Changes are Cut-In _
l b. H.V, Power Supply, 2260510-1 E +
Changed : v
l : c. Color Camera Ass'y, _ 2265840-502 N L
Changed : ;
Spacer, Incorporated 2268311-1 - +
e. Revised Thermal Blandk ts 2271424-508 B A
l . f. Revised Vidicon Yoke Ass'y -2265795-503 E B
g. Vidicon 2260102-3 - E -
— h. Revised Lens Actuator Ass'y 2262410-502 D C
q ) i. Changed Bracket .-Ydapfer 1974442-2 _ D +
) Jj. Changed Bracket o 2262910-2 C +
'I k. Revised to New Retainer Lens 2275192-1 A +
L e m— 1. Changed Switch Bracket 1974484-~2 C +
' m. Added New Spacer- Gear 2269681-1 B +
: Housing ) ‘ ST~
n. Added New Spacer Gear 2269681-2 B +
II . Housing i - .
0. Changed Strap Handle 2269344-502 © A A
I p. Added Kit Assy, Spring 2275697~ 501 - -
Damper T L
. Size Code tdent No. o
. ACRLT7 197248
' A ‘-‘?90/ L .
-99- I [ Shent G
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SECTION VI

DRAWING STATUS

Updated drawings generated since July 31, 1972 have been forwarded to NASA/
MSC to reflect product improvement changes in GCTA equipment. The following
Contract Class I and Class II changes have been submitted:

Class I Changes

Drawing No.

1972482%*
2265825*
PL-2265825%*
PD-2265826*
2269344*
PL-2269344*

Class II Changes

Drawing No,
1972482%*

1974442%*
1974487*
2262410%*
PL-2262410%*
2262910*
2265840%*
PL-2265840%*
PD-2265840*
2269681%*
2275192*

*Multiple ECN

Rev.

> T A2

Rev.

C,D

Czopogmuo

ey
>>;7;

Remarks

Changes will delineate new strap handle,
kit assembly, and S/N changes for eleva-
tion drive and motor gearhead assembly,
resulting from F.I.A. Report No.
P-RC-0043, approved by TWX No.
5106852652 dated 11-20-72,

Remarks

Changes will provide clearance under
worst case dimension conditions and
clearance for IRIS/Z0O0OM knobs.

v

Dimensional change will allow rear
lens flange to fully seat in lens re-
tainer,

~-100-
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Class II Changes (continued)

Drawing No.

TP-2265825*
TP-ET-2265826*
TP-2265840*

1972482

1974878
2268311
2275697

*Multiple ECN

Rev.

oo R e e

> > i

Remarks

Make minor corrections, revise temper-
ature time profile and limits. This will
now conform to the requirements of
Qualification/Acceptance Test Pro-
cedure, TP-OP-2265826.

Interchange S/N callout of elevation
drive and motor gearhead assembly for
F-3 and F-5;

Correct number of teeth callout for gear
Correct dimension of hole location

Add, in lbs. to notes 3, 4 and 5.

-101-



APPENDIX A

16mm SIT QUALIFICATION TEST PROCEDURE
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e

Revision 1

APOLLO PROJECT

'd

P.0. No. IDI' 06X-1F5210-0655-737

Qualification Test Procedure
for

16rm Silicon Intensifier Tarzet Tube, Tvpe C21129B

Manufacturer - ECA Corporation

~

Industrial Tube 2ivision

August 3, 1972

25t Gztobzr 9, 1970
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Lisl of Test Cculprent

Test Ecuipment

1.

-

2.

3.

Vibration Exciter

Random Motion Console
#892030

Rotary fccelerator

#892083

Mediuwn Impact Shock
Machine

Temperature Chamber

Special Holding Fixture

Characteristics Hequired

Ling (3500# or 2000# system)
MB Model T 3838
Schaevitz rodel B=10-D

Barry Control Model 16305
Am, RSCH. Corp. 5036-100L00

Model 1191
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RL: T

Tes W2 UTEeS
1. General - Unless otheruise specified, all tests shall be performed
on a potted tube assemnly under tre conditions listed telow.
Upon complstion of the qualificstion test orosran, the Lube assembly
snall meet tne optical and electricsl periovm nice reguirements of
part 1 Acceptance Test rrocedure ror Center PPesslution, Dark Current,
Grid 1 cutoil voltage anag alirmment field current.
1.1 No voltages are applied to the tube assembly as the tests are non-
oparative, )
1.2 Axes orientation according to Fi-ure 1,
2. Cualification tests.
’ r'd
2.1 Sinusoidal Vikrstion '
a) FReguirencnt - The -ube assemily shell withstand sinusoidal
vibration in X, Y, end Z axes.
b) Conditions - Tae *ute assem»ly, aon-operatins, will '® suitably
clameed in g scecisl olding fixture such that the assemnly 2
axis will cze either norizontsl or with the faceolate upn., Vitration
shall e et a oeax displacei.eat au lluuda of 0.25 iach or 6.0 g veax
(whichaver -ives less sccelerzion) from & to 100 to § Hz at a rate
of two octaves —er minutie,
c) keasursreat - See Gensrsl, Jeciioa 1.
2.2 Handom Vieration -
8) Recuir°me"b - The tube assemb:ly shall withstand random vibration
in tre X, Y, and 7 axes.
b) Condivions - Tue wube assemclv, non-operavia~, will @ suitably
clampad in a specizl hol-in: fixture such tnat the assembly 3
axis will uve eitner norizontal or with tne [aceplate up., Vitration
in the range of 20 to 2000 Hz for a dura¢101 2f two minutes per
axis and witn 2 ilat spectrue at 0.0l g2/4z in toe Z axis, at
0.10 g2/iiz fram 20-13C0 Ha witn -12 2 db/oct rolloff from 1300 to
2000 in he Y axis, aad at 0,03 g2 Mz 20-100 with increase to
150 iz aad at 0.10 g%/42150-250 with decrease to LCO Hz ancd 0.03
g2/Hz 1L00-650 with -12dv/oct rallorf £50-2000 in X axis.
c) Ieasursmeat - See lenersl, Sectioa 1.
2.3 Acceleration

a)  lLeruirenent - The tube assemtly shall ve cs :patle of withstaading
2Qc of accsleratioa in each axis,

b) Pondi:i“ns - Toe onum ESJ”M'LY, 1on-sparaitiac, will te soitauly
i G . s fDinlars.  sccelevavion 2vel wilil
oo whe assem iy asnd Ior Lae 7
N gtive 2ireciion anly, After oitainia-
;L 2 mainlaingag I'or Liree minutes. (ne run
e ea¢. axiz
c) ifeasurzi-eqt - lea Noeral, Ceeninan 1.
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1

Shock ' .

a) Reyuiremeat - The tule assembly shall be capable of withstanding
three shocks of 20 I 2« for 11 % 2.2 milliseconds (hali-sine
pulses) in each direciion of the tiree mutually perpendicular
axes ifor a total of 18 chocxks. «

b) Conditions - The tube assemply, non-operating, will be suitably
clamped in a svecial holdinz fixture,

¢) DMeasuremeat - See General, Section 1,

Terperature Crcling

a) Fequirement - Tne tu'e essemdly s:zll withstand high and low
temperature cyclinz with tue upner temperature of +65°C and the
lower temcarature of -15°9C,

b) Conditions - Tne tube assembly, non-operating, will be rain-
tained at -15°C for ab least five rminutes. Tne temperature
will then ne increased to +65°C in less trnian 100 minutes and
the assenrly will be mzintained a4 +65°C for at least five
minutes telors returnin: to room temoerature, -Cycling will
te conducted tetween -157C 31d +65°C for a minimum of five cyclss.

¢) lzasurersat - <ee Jeneral, Secwion 1,
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Z{/‘Tu'be Key Pin

Figure 1, 4xis Orientation
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